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INDIANA COMMISSION FOR HIGHER EDUCATION 
TITLE II/EISENHOWER PROJECTS 

Final Project Report 
Year Four (1988) Funding 

1. Project Number: 88-COM-14 

2. Sponsoring Institution: Indiana University, Bloomington 

3. Project Title: Implementing the NCTM Standards for School Mathematics for 
the 21st Century 

4. Project Director: Diana L. Kroll, Ph.D. 
Co-Directors: Carol J. Fry, Ph.D. 

Jacqueline Gorman, M.S. 
Peter Kloosterman, Ph.D. 
John F. LeBlanc, Ph.D. 
Frank K. Lester, Jr., Ph.D. 
Project Evaluotor: Sarah Cassell, M.S. 

5. Names, Addresses of Cooperating Institutions, Agencies, Foundations, etc., apart from 
Schools: None 

6. Names, Addresses of Cooperating Schools: 

Although planning was done exclusively by project staff with advice from teach .s and 
administrators in the Monroe County School Community School System, the following 
school corporations were represented at the workshop series. A complete li st of schools 
and of individuals served can be found in Appendix E. 

Bartholomew Community 
Brown County 
Center Grove Community 
Clay Community 
Nineva-Henstey-Jackson United 
North Lawrence Community 
Monroe County Community 
Perry Central Community 
Richland-Bean Blossom 
Washington Community 

7. Type of Project: Individual 

8. Grade Level Served: Elementary 

9. Subject Area: Mathematics 

10. Project Format: Workshops (several meetings, each lasting several hours) 

17 teachers from Dyer Elemt. tary School also received individual 
assistance 
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11. Major Activities: Instruction of teachers outside of class (all participants) 

Classroom observation, assistance (Dyer teachers only) 

12. College Credit for Participants: None 

Note: Teachers from the Monroe County Community School Corporation were eligible for 
inscrvice "PIVOT" credits rr jired by the corporation. These credits arc valid only within 
this school corporation. 

13. Number of public school vorpc rations served: 10 
Number of public schools served: 31 

14. Number of private schools served: 4 

15. Number of teachers participating: 131 (119 public + 12 private) 

16. Average number of contact hours per participating teacher: 5.7 
calculation of average number of contact hours: 



No. of teachers attending 5 workshops 30 

No. of teachers attending 4 workshops 19 

No. of teachers attending 3 workshops 22 

No. of teachers attending 2 workshops 22 

No. of teachers attending 1 workshop 38 



(5 x 30) + (4 x 19) + (3 x 22) + (2 x 22) + (1 x 38) - 374 "workshop attendances" 

374 workshops + 131 teachers = 2.85 workshops/teacher 

2.85 workshops/teacher x 2 hours/workshop = 5.7 hours/teacher 

Note 1 : This calculation is for workshop attendance only. Teachers from Dyer elementary 
school also received one-on-one assistance in their classrooms. This assistance was 
primarily funded by the National Science Foundation through the Preparing Elementary 
Teachers to Teach Mathematics project at Indiana University. While there was substantial 
variation in the amount each teacher utilized this support, it averaged about 1 hour of 
individual assistance per teacher per week for the school year. Thus each of the 17 Dyer 
teachers received an average of 36 additional contact hours. If this assistance is 
included in the "grand total" of average number of contact hours per participating teacher, it 
becomes 10.4 hours/teacher. 

Note 2: 19 principals also attended a single two-hour session. This participation was not 
included in any of the above totals. 

17. Number of students participating: none 

75. Number of students indirectly affected (explain basis for estimate): 3,275 
(131 teachers x 25 students/teacher = 3,275 students) 

Note 1 : This calculation assumes little impact on students of teachers who did not attend the 
workshops yet evaluation data reported in Appendix A indicate that, on the average, teachers 
shared ideas and handouts with at least two other teachers who did not attend. Based on this 
"sharing," the case could easily be made that about three times as many students 
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(approximately 10,000) were indirectly affected. 



19. Number of non-teacher, non-student participants (Describe): 27 




20. Characteristia of participants: Ethnicity 

We did not collect specific ethnic data from the participants. Four black teachers 
attended one or more of the workshops. To the best of our knowledge, all other 
participants (154) were white. 



Based on first names in cases where we did not have specific gender information, 28 
participants were male and 126 were female. Note that 12 of the 28 males were 
principals who only attended the workshop for principals. 

Current teaching responsibilities 

All 131 teachers who participated were teaching mathematics. We assume most 
of them woe also teaching science although, becnise the fbm of tte 
strictly mathematics, we did 3ot coUect data on the noniber who were teachhigs^ 
Three of the Indiana University gradu^e students were teaching IU mathematics courses. 
Although a iiambtr of the aA^^ 

mathematics, we know of no cases where any odiernoii-teacherpamdpants were asngned 
to teach mathematics or science. 

21. Project stqfffinstructors: 
Project staff: 

4 Faculty from School of Education (Fry, Kloosterman, LeBlanc, Lester) 

3 School of Education Professional Staff (Cassell, Gorman, Kroll) 

Workshop speakers: 

4 Non-local Faculty (Irons, Leutzinger, Ockenga, Trafton) 
1 School District Curriculum Supervisor (Peterson) 

1 Private Consultant (Cook) 

Teacher Advisory Team: 

6 School Teachers (Dyer teachers Bays, Burnett, Calkins, Lemon, MerrifieJd, Miller) 

22. Sources of funding: 

Federal (Tide WEisenhower) $ 29,999. 

Federal (Cms') none 
Non-Federal (Describe) 
M netting Share 

Indiana University ($10,185) 

Cooperating Schools ($1,000) $ 11,185 
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23a. Project Cost: 



Note: The following ait budgeted totals. Exact expenditure totals will be sent by the Indiana 
University Grants and Contracts Office when all bills have been finalized. This should occur 
about December 15. 1990. 



23b. Project Site: 

Project administrative activities took place at the Mathematics Education Development 
Center, School of Education - Suite 309, Indiana University, Bloomington. Workshops 
took place at Terry's Conference Center in Bloomington. Individual work with Dyer 
teachers took place at Dyer school. 

24. Dates of Project Activities: Start September 1, 1989 End August 31, 1990 

25. Areafs) Served: 
Rural/Regional 

(Bloommgton/Monroe County and surrounding counties) 




$11,185. 



$29,999. 
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Narrative Report 



26. Recruitment: Describe recruitment activities and materials (include examples of materials in 
appendix). Who participated, and how were they selected? Did the project attract the 
number and type of participants ar.icipated? 

Overall, project stair were pleased with the number of participants who attended In the 
project proposal, we had anticipated a total of 100 participants attending each of the 5 teacher 
workshops. Although only 30 teachers attended all 5, 158 individuals attended at least one 
workshop. Thus, while we would have preferred more sustained participation, almost every 
session was filled to capacity. 

Recruitment activities and materials. Original recruiting began at the start of school in 
August, 1989 when a brochure about the project (see Appendix Q was sent to 79 elementary 
school principals from schools within a one-hour drive from Bloomington (see Appendix D). We 
sent directly to principals rather than superintendents because of past experiences where some 
superintendents failed to notify others m their districts about iruemrc Note that 

although we considered sending workshop iriformation directly to teachers we deckled against that 
because of difficulties in obtaining teachers' natnes prior to u^ start of school and because we felt 
that teachers who were encouraged to attend by administrators would have more in-school support 
for implementing teaching suggestions made at the workshops. 

In addition to mat e ri a ls sent to principals, a number of participants heard about the project 
through "word of mouth." Many had pamcipated ma similar 1988-89 and contacted the 

Mathematics Education Development Center (MEDQ in September of 1989 to inquire about 
additional workshops they could attend. Because the mailing to principals and word of mouth 
methods of recruiting appeared to be attracting the number and type of participants desired, no 
further recruiting efforts wo made. 

Participant selection. The original project proposal specified that the following individuals 
would be invited: 24 teacher* from Dyer School, three teachers (or two teachers and a principal) 
from each of the other 13 elementary schools in the Monroe County Community School 
Corporation (MCCSQ, 12 teachers from private schools, and 16 from public schools outside 
MCCSC A waiting list was generated for each workshop. The list contained teachers who 
wanted to participate but were beyond the "quota" for their group. One week before each 
workshop, teachers on the waiting list were admitted if space was available. Any additional spaces 
were filled with graduate students from Indiana University who expressed interested in attending. 
Except for the principals only workshop, every session had at least 100 people signed up to attend. 
Because a number of individuals made reservations for the first three sessions but failed to show 
up, we "overbooked" the final three sessions to get total attendance of about 100 at each. 

As noted in the response to questions fifteen and nineteen, 1 19 public school teachers, 12 
private school teachers, 19 principals, 2 other school administrators, and 6 graduate students 
attended one or more sessions. In general, we felt we succeeded hv attracting the number and type 
of participants we had anticipated. 

2 7. Cooperative Planning: Describe role played by school corporations and! or private schools, 
and by other parties tfthis was a cooperative project, in identifying needs and devising ways 
to meet those needs. 

Overall planning of die workshops was done by the project director and co-directors with 
advice from participants. The advice came from three sources. First of all, we asked participants 
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u the 1988-89 workshop series for suggestions on how to improve a workshop series if one was 
funded for the 1989-90 school year. These suggestions were used in developing the original 
pwooealandUyit^outtheiiu^wo 

sufjestionswas the partiripants in the first two workshops. Their comment guided organization 
of thefinal four sessions. Finally, an informal project advisory board consisting of six teaclw 
from Dyer elementary school gave advice on how to make the workshops as useful w possible for 
other teachers. 

28. Plan of Operation: 

Summarize the services/instruction and follow-up activities that your project provided. 

The major -project activity was a set of six workshops c« teaching mathematics m the 
elementary school The first workshop was for principals only ,whik the other five were aimed at 
ekmentary school teachers. The overall focus of the project was hetpmgteacliersio implement the 
CurrkMhm and Evaluation Standards for School Mathematics orthMdby the NationalQxrncil of 
Teachentf Mathematics in 1989. Because the Standards are too extensive to be covered 
completely m a aeries of workshops, each speaker focused <»c»e top* arid n^ 
fit into the general thernes underlying the Standards. 

to addition to die workshops, there wuiitfvjaalfoUow-upwto 
E le m e nt a r y School m Bloomtogton. Dyer is the site of mathematics fieb experiences for 
re^J^^i* University and Dyer faculty have teen working with faculty from 
Indiana University for the last two yemtoinnkmerxnurocortfeptuflU 
-solving oriented mstroctkm at the school Whik the workshops were intends 
inservice for a large mtmber of teachers, funding from the National Science Foundation (NSF) 
made it pc«*ibteio have greatest foUow- up wim the Dyer faculty. AdtirJoiialinfotmatknonihe 
NSFsponsoredp^ 

Keynote Sessions 

The six keynote sessions were presented by nation*lly-known sptakers with assistance 
from project staff. Each ran from 4KX)pm to 6KX)pjn. on a weekday. Each speaker provided a 
set of harioVxitswim activities app (Because of the length of the 

handouts, they have not been included mthu report They are, however, available on requtst) 
Note that although topics presented are ones requested by teaheri a major factor in deciding on 
topics was the availability of good speakers. Reactions from participants in the 1988-89 workshop 
series indicated the exact topic was not as iniportatt as the ability of the s 
interesting, and thus several propoied topics were modified because no high quality speakers were 
available. Below is a surnmary of each of the keynote sessions. 

September 11 1282 

New Directions for Elementary Dr. Paul Traf ton 

School Mathematics National College of Education 

(session for principals only) Evanston, Illinois 

What are the goals of rr*thematics education today? How are they changing and why? How can 
adfntadstrajon support teachers' efforts to implement rtcemmendations of die Standards'! To 
answer these que dons, Dr. Trafton spoke on why the Standards were originally proposed and 
who was involved in writing them. Several "hands-on" mathematics experimens were conducted 
to help principals see what it means to attack a problem from a problem-solving orientation. 
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October 17. 1989 

Developing Estimation and Dr. Larry Leutzinger 

Mental Arithmetic Skills University of Northern Iowa 

Cedar Falls, Iowa 

With the introduction of the calculator and coaster, estimatkn and meatalri 

become Lcrear ngly important Students need to know when an answer looks reasonable and 

wta they should itcheck their caic^^ Dr. Leutzinger provided activities for estimating 

distance and area as well as calculations. Other activities focused on place-value, a crucial concept 

for estimation and mental arithmetic, w addition to activities. Dr. Leutzi^ 

questioning students that make them solve problems in their heads ruher than resorting to paper 

and pencil or calculators. 

How the Calculator "Figures" in Dr.EariOckenga 
YourClassroon Price Laboruory School 

University of Northern Iowa 

Cedar Falls, Iowa 

Accenting io the NCTM Curriculum and EwduntiiM StmAwA^ thf collator ittuf it not whether 

calculaimshouM be used m the elementary TTie critical question is n^eiiaad Aw they 

should be used Dr. Ockenppiovided a series of calculator a^ 

understtad mathematics better. The activities rsnge^ from calculator games 

students remember basic tacts to proNem-solvinj activities of the type done indr.Trafton's 

workshop. For example, suppose the 6 ar*I 4 keys did ik*w How could 

youn»ln>ly6^x52usmgthecsJculator7 

Reaching Instructional Goals: Using Ms. Sue Peterson 

Learning Centers for Mathematics Gilbert Public Schools 

Instructs and Practice Gilbert, Arizona 

With recent national emphasis on cooperative groups as weU as individualized 
mathematics, use of learning centers rue, become jrevalent in many classrooms. Ms. Peterson's 
presentation focused on how to construct learning cenfc«tluu are b«h interesting aMte^ 
worthwhile mathematical topics. While not a M make-it take-it" workshop, participants did have a 
chance to make a card deck and teverU<)dwitetMtobeusedinseveralofthecentmMs. 
Peterson suggested. Forexi*nple, eachcaro'utthe<^ deckhadapairof nimiberr, Ms. Peterson 
snowed how to use the pairs wolook for number combinatioc- The activity promoted flexible 
thin^ while still giving students practice on basic facts. Variations of the self-checking gams 
were provided for any cotr*ination of addition, subtraction, multiplication, or division tacts. 

Match 2 Q. 1990 

Active Mathematical Thinking Ms. Matey Cook 

Elementary Mathematics Specialist 
Balboa Island. California 

Ms. Cook's presentation focused on techniques for making students active participants in 
mathematics. She began with a number of ideas for "stumper' question, designed to get students 
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thinking. For example, using number tiles containing the digits one through ten, make tbe largest 
7«digit odd number with 1 9 in the tens place. Her presentation continued with numerous other 
activities for jetting students in think and rii«nm rather thm jutr iwmnri»> m»rK*m«^« 

April \7. 1000 

Integrating Language Am aid Dr. Calvin Irons 

and Mathematics Instruction: Brisbane College of Advanced Education 

Building a Base for Problem Solving Brisbane, Australia 

Far too often, mathematics and language arts are taught as if they are completely separate subjects. 
Dr. Irons spoke on how to use numbers and language together to build mathematics »M language 
am skills aiid to help students understand w 

usiug picture books in which numbers witre needed to describe the stories. Videotapes of children 

using the books were also snownwim an emphuis on how t^ 

extent to which they were understanding why number was an important aspect of the stories. 

Follow-up Activities 

As noted above, the keynote sessions were open to elementaiy school teachers from public 
and private schools in the regton surrounding Bk)ormngtoo. Dyer teachers, because oiftfaeir 
p sftfcirjst toa m the NSF spotty 

fro m p roje ct staff, The pjtoary delivery system for tUsfcOoi^ivwsjtfieplaeeaattofafeaource 
teacher at Dyer school Rinded by the NSF project, the teacher sr«t 20 to 3Choun each week 
wcrlO^wim individual teachers. After each workshop, the resource teacher inet individually with 
"schen to talk about hew suggestkitufra On 
nam/ occasions, the resource teacher visited classrooms to comment on teachers techiuaues or to 
model fauwvative teaching by running the class herself. Other project staff hdpedwim this follow- 
up^ a limited basis. 

Non-Dyer teacher teams vho attended the workshops were encouraged to implement the 
suggestions of the speakers on their own or in cooperation wimodierieachm in thek 
WMlewchadnotanrkapatedhavmgo^ 

schoois sent nc teachers and thus nbe schools b yond Dyer were able to send 5 or more 
participants (see Appendix E). Asideaffeccof thUdustermgofr«tknpan^ 
tost there was peer support for innovation in those schools. Note that although project staif 
focused their follow-up on Dyer, t^ey did provide consultation and .distance to other schools on 
request For example, several teachers wanted suggestions on which manipulative materials to 
purchase with money provided by their schools. Project staff helped those tsachers decide how 
such funds could best be used. 

Note: Tho rest of tl*4 questions relating to "plan of operation" deal in part with 
the effectiveness of the project. As writers of this report, we felt it would be 
very difficult to describe the effectiveness of the project without first describing 
how we measured that effectiveness. Thus the remaining plan of operation 
questions will be dealt with after question 29 in which we describe the evaluation 
of the project 

29. Evaluation: Describe how your projects effectiveness was assessed with respect to 
participating teachers, participating students, and impacted students. 

Participating teachers: Because teachers and principals were the recipients of the 
instruction, die ma; jT data source for the project evaluation plan was this population. Data from 
principals ate limited because there wrre five workshops for teachers but only one for principals. 
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A thorough evaluation report was prepared by an evaluator with no ties to the project (Ms. Sarah 
CasseU). That report is included in its entirety in Appendix A. A overview of that evaluation 
will be provided here. 

Evaluation of pertkapamreactim 
Appendix B). The tint was a tjrief evaluation form used at the end of each of the keynote 
smkm The fbrtm were constructed by pro^ 

89 workshop series. We asked each participant (except Indiana Urjvemty graduate students) to 
cocxitete the* forim which <ieak The second 

type of instrument was a comrwhensrve onestkxtn aire w hi c h dealt with the first four teacher 
workshops. Designed by the |ax^ evaluator to«to 
whohadpartkapaiedmthethoreworks^ 

suggested by workshop speakers were bring iwptniiciicd m the classroom. The third type of 
instrooxtt was a telephone interview. The interviews took place after die final workshop and 
irichidedQuestMM on how workshop 

classrooms, Thesamplerer the interview* was the 30 leachmwto attended aDtrve of the teacher 

workshops. The interview qnestkms were desigrted by t^ 

staff and int erviews were conducted by IndiatiaUrirverptygraduarestndents. 

As can be seen m the full evaiuation report (App 
imerestmf>rnotivarinf,anri The principals felt the 

session thgr attended was ver y wor th w hi le and teachers were excaW about the sessions they 
attended. The last seasioti fer teachers meawM <«iy rnpdesttssiags t js iticanaats •w^ t* t* 
appears that the sessions that preceded h were so apod that anything 
probably percerved as a Irt down. It is encouraging mnore dm white inst^ 
mathematics was probably the greates t achievement of the workshops, many teachers commented 
on how nmch they shared thekknowkdgewim While there is not 

a lot of evidence concerning student achieven^teachm were quite exphek 
enthusiasm tor mathematics was rubbing off on students. 

Participating studtnts. No students p articipated in this project arid thus there was no 
evaluation of partic^at^g^iidents. 

Impacted student. As noted in the responret> question 18, at least 3,000 and quite 
possibly 10,000 or race students were indirectly affected by this project Obviously, it was not 
feasible to attempt to measure achievement gairafcr a ^jtrocf this size. In addition, given that 
there were only six workshops, the only noticeabfc effects on achtarementw^ 
those aspects of mathematics oM s cu ssed during the work sh ops rather dan on w 
achievement As noted above, teachers were unable to determine exactly how much effect th eir 
worksho? participation had on their stuc^ts' achievement dw many w>tedh^ 
their snxk^ were dxHUirathematics. Given the Standards prtswtp6oothMaU$toMknar^io 
gLU mathematical confidence and power, this enthusiasm is heartening. 

In our original proposal, we had noted that we would include achievement test data on £>y cr 
students in an attempt** determine theirnr^oftheproieaonthem. While we are still collecting 
and analyzing thore data, tic task haa proven far mere diffiailt and much less useful than 
crigmally projected. Drfficoltyin collecting data stems from two sources. First, many of the 
famUire with students at Dya fend *^ 

wh'* H data ire available for both spring 1989 and spring 1990 it small Second, parental 

permission most be received before we can ureachievemem test data. Many students failed to take 

consent forms home and when they got there, some parents hsd difficulty un^ 

thus failed to return them. The major problem with respect to data analysuisthatitishatdtomake 

tic case that changes in students' achievement over a year can be attribure^ 

The extensive follow-up with Dyer teachers includes many activities which went far beyond those 
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in the workshops and thus there is no wiy to detennine how much oft change in test scores is 
aitotatabfetoworksliopidaJedra Related to this problem is the fact that the last three 

te, ^?^^^^? M ^^ A P rilof1990 - m Indiana, standardized testing is done 
statewide in the second week of March sri 

wodeshops would have ta ke n pl ac e too late to have an influence on t^ scores. In short, while 
lookmgMachievcmem 

was wruten, a fiuM to prove useful for evaluating this project There data may be useKllfoP 
evahuuinijheN^spo^ Analyses of Dyer data from 

1988 to 1991 will be analyzed and included in the final repcrt of that project late in 1991. 

Note: Following on ike mi of the questions which were part of the discussion 
of plan of operation (question 28). 

Describe the impact you believr your pro. *t has had on participants. What is the evidence 
that they an using concepts, techniques, materials, activities or information from project 
activities in their classrooms? 

This question was the primary focus of the evaluation report (Appendix A). In brief, the 
evaluation report tnhcates that 

tekphemeirnervkws, almost every parictpatt used sonie of tne Mere 
classrooms and most participants used many of the kleas presented. 

Describe what your project did to address needs of teachers from private schools. What do 
you know about the effectiveness of those activities? 

There are very few private schools in the region served by this project altn^ 
telephc«e contacts were niadewimthra The original 

proposal stated that 12 spacawouU be reserved for private We did have 12 in 

attendance (sre Appendix E) although we wouU haw 
Given that private school teachers made up less than 10% of the population served 
privato school p artic ipau tt indicated v^^ 

attem p ts w e re m ade to cater to their interests. The external evaluatorconsicfered the nee&tf 
private school p artic ipan ts when tJre questionnaires and teleplw 

found that they were just as happy with the workshops as puWkschrol^hm (see Appeiidix 
A). In other words, private school teachers felt their needs were met by the project 

Describe what your project did to address needs ofunderservediunder-represented students 
(students who wen minority or female, students with limited English proficiency, 
handicapped students, migrant students). What do you know about the effectiveness of 
those activities? 

A key theme of the NCTM Standards on which this project was based is that mathematics is 
important for all students. Speakers continually noted this, along with the notion mat all students 
are aMe to leam mathematics. There were not, however, any special sessions on the needs of 
underserveoVQiider-rerwesenfed students. Poverty and lack of parental support is certainly an issue 
in many of the schooU the participants represented and thus working in such schools was 
discussed by some of the speakers. Because the area served by the project has very few minority 
students, there were no special discussions on working with minority children. 

Describe what your project did to address needs of gifted and talented students. What do 
you know about the effectiveness of those activities? 

None of the workshops dealt specifically with gifted and talented students. However, 
many of the topics of the workshops (problem solving, estimation, supplemental learning centers, 
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active thinking, etc) are ooestraditionaUy associated^ 
student* Specials 
aMiough, given the cvcr^ 

assume that teachen were given a sufficient amc^trf advice on hew to deal wimthU populate 

Describe what your project did to address needs cf minority teachers; teachers of 
underserved/underrepresented students; teachers of low income students or students from 
sparsely populated areas. What do you know about the effectiveness of thou activities? 

Again, the extrenxly tow incidence of niiiwrityieachmaiJd students in the served 
made special progmm oo working wimui^ Although not a 

spaafic focu* of any one workshop, techniques for students with weak home snppoct for 
edo cati o n w e re ofc» addressed AO speakm noted bom the inmort^ 
* ' 'tf thfokhfeacthftt^ 

umber cube games for tescfata tacts (workshop 3X fcarnfaw censers lor 
4X number toe games for tetct^ place value (woiksfacpSX and 
strcngtltcaingweaklaiignay stin scon cu r wudy uVu oghminiber shades (workshop 6). 

u brief; each of o^spesim was abfetoprov^ 
activities for seong learners. Although evaluation to 
activities tor tow income stodw 
workshop activities with the tyi>es of students they hsduth& 

30. Dissemination: What effbmhave been made to pubtidu your project or to call other 
teacher's attention to its accomplishments? Describe what has already taken place and what 
is scheduled: Press releases, presentations, participants' inservice for their peers, 

Initial publicity for the wodeshop consisted of aletterai*^ 
clcirrnrary school m the area around 
their schools. The workshops were alaopubheucdvfr 
Devetopment Center Newsletter. ThteeUmiesof thistmbhoulo^ 
activities of the Getter, were distributed Airing 19*9^ to 
country, to various education facility and admrnistratorstra 
1TJ School of Education faculty art 

the workshops. Four of the five teacher workshops were pubBdaed to aU teachers m the Momoe 
~ ~ ' ~ ' ' the Corporation's booklet describing activities 




i tor credit under the distrksareoo^ 
Variabkswim Optional Timing). (Ody tnservireactmtks mat have 
and thtt are beklwithk the time pe 

October 27 a«l February 20 to AprU 27- are eh^ An 
effort was made to plan as many of the project"* workshops within these time periods as possible.) 
Numerous teachen reported d»» ig the final evaluation of the ^project that they W used what they 
had learned in the workshops to put on inservice workshops tor their p 
spechlc information conceriittgb^ A brief overview of this 

final report will be sent to all school distrtom the state, and copks of the entte 
availabktothoKwhoreooettit Thisfinaire xtis also being submitted to the ERIC Document 
Reproduction Service so that the entire description of tte 
educate throughout the nation. 

31. Lessons Learned: What were the strengths and weaknesses jf what you did, or sought to 
do? What advice do you have for future Eisenhower project guidelines or future project 
staff? 

Strenythi and wjajnjejgfl The greatest strength of this project was its ability to get a large 
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number of teachers and principals excited about teaching mathematics. In past projects of this 
type, adynamic speaker was often viewed as just as uopcfitttutte The 
workshops were not lectures, but they were much more than "make-it take-it" workshops. 
General ideta with specif^^ Participants felt this 

rcrmst served their interests well. 

If there was a weakness in the project, it we? that we do 'jot know that much about how 
teacnm'extiter<cm translated into change m the clissroom. Docuntenting such change is 
extreoaely difficult on a limited budget There is evidence from other projects that witlK)ut(Hrect 
fon<vw-up, workshops have little long term effect Our data indicate that teachers changed with 
support from each other rather than project staff and thus this pc^eru^ 

"Advice" far <nam» pmfrct djaflgS 

The condiiskwssjMl recommend^ 
includes a number of suggestions from the project evaluator. Trie fblkjwmgrecanmena^ons are 
from the project director and co-directors. 

• Large scaled shot" workshops can be eflem 
motivating, and the participants have support from their peers. 

TT* effectiveness of the -one shc< M model has often been (niestiooedwi A 

getting teachers to change, intuitively, it makes sense that follow^ro from wwkshop staff is 

better than no follow up. However, our data indicate that when limited resources prevent 

extensive follow-up, dynamic speakers ^ableto|etteaf^tochangediey way they teach 

mathematics. 

• Organizational aspects of a project cf this type are quite time consuming. 
Although our previous experiences wim projects of t^ 

would take a lot of time, we feel obligated* warn prospective pro 
a project of this scope is difficult Seemingrysimpfothinp 

date when no other rneetinp are scheduled can tab hours if not days. New pattypan ts will 
be continually asking to attend or for infomuukmooworkihops they If you have 
advance registration, assume ic«peopkwmMtt> read dire«k)fu and show up 
"unannounced. " Assume that when you order materials, the one piece of eo,uipment you need 
most will be "back ordered" and unavailable when you need it In short, when planning a 
project, double or triple what seems to be a reasonable amount of organizational time. 

• Expect that some preregiste>rJ participants will fail to attend. 

It is not clear to us why someone would call the day before a workshop and beg to he admitted 
but then fail to show up when admission was granted. Things like this happened a number of 
times and thus we began "overbooking" to assure that each session was filled While we 
would have had problems if all of those preregistered actually attended, this never happened. 

• Participant motivation is an important, uncontrollable variable in the success of a project qf this 
type. 

We believe that a key to the success of this project was that teachers who attended did so 
because they wanted to get better. Our experience with such teachers is that a workshop that 
gets them excited is all that is realty necessary to help them change. However, we have also 
worked with teachers who had little interest in changing anything they were doing. Although 
these teachers usually need inservice the most providing effective inservice programs for them 
can be very difficult 



14 



Implementing the Standards 



• Recruiting participants con be difficult. 

Became die staff for mis project had been involved in a number of othaptoject^tbere was a 
fafcaniotattclfomn* Without that 

trackitcc^ however, it would have been olflScult to attract participant: Of the schools we 
invited but had not worked with before, 80% failed to indicate mterest 

• Teachers appreciate being treated as professionals. 
It b»J torn* that budget re 

one. shotamng *. budget Having a pleasant meeting site; ample parking, snacks, and colorful 
tatethcmemaienete^ 

teacting ttdng new techniques. We received many complemena about the professional way 
*^ workshops were orgauixed and the professtonal way the teacben were treated 

• Representatives cfthe participant group should have inpta into workshop topics. 
Althoegfr mn* of rut i MwwiiwMiiiiww deal with rather than 

consent isaqndal aspect of asucc^^ Before inviting speakers, we 

rxetod input from prospective partidpaiw Several 
oosentkl topics were dismissed becaure of lack of interest Even though we cannot say for 
wrs that more topics would have been poorly nxervec; our behefU that tneywouJd not have 
been as meanmgnil as those on which mere wts considerable interest 

"Advice" for writer* of future EUCObflmflmjfiCj fiitHrifaa* 

Overall, the Indiana gulden^ 
and the needs ofsmdsnts and teachm m Indiana. Thus,pomtsnientioMdbekmaremtendedas 
suggestions for "fee tuning" the project approval process. 

• Attracting participants may be getting easier than it was several years ago. 

Local, stale, and national emrAasis c» mathematics and sdeoxteacmngluvehdped to 
teachers and school adnnrustraton much mere receptive to 

subjers. Daufiom our evaluation report (Appendix A) indicate most participants were already 

trvingtomakeimrxovementtinmath^ 

workshops. We rarely heard such comments a few years ago. 

• Be careful that projects are not spread across too many schools. 

Although it is good to have projects that reach a large population, many teachers need peer 
support for change. Our most consistent participants were ones who came to the workshops 
with Doe or more friends and then worked with those friends to implement speakers' ideas. 
Even though having many teachers from one school limits the area a project can serve, it seems 
to increase the odds that the project will be effective in the schools that are served. 

• Look for evaluation procedures that will provide meaningful evaluation data. 

Given the limited funds available for Eisenhower projects, it is probably not possible to 
adequately evaluate the effectiveness of large-scale projects on students. Although we feel 
student achievement is very importam, the number of variables that affect achievement is so 
'arge that evaluating the impact of a specify 

resources when more than a few classes of students are involved. Thus, rather than asking 
project directon to try to measure changes ms 

changes. When evaluating proposals, look for projects that make sense in terms of the 
objectives sated rather man for proposals that have complex plans for evaluating die extent to 
which easily measured, but questionably important objectives are met 



15 

17 



Implementing the Standards 



• Having a variety of staff members is an asset ifthe staff work together as a group. 
The^ttowhich staff wffl work toge^ 

a proposal A comment from an evaluation of previous Eisenhower-type projects was that 

^^^^^^«^^rf^to«P«^ Wehada^cfixanoSco- 
directoii piwkfing input and found the diversity of opinions was a real strength when 
comoo^ varies options. It shouU be pointed out, however, thai we (t^ 

share and effecttvdy complex the many tasks that go into a project of this nature. We also 
knew each other well enough to know that we were in agreement on me message to be 
conveyed to participants. 

Summary 

Ik has been the intent of this final report to describe what took place to the itu*rv^ 
Implementing the NCTM Standards for School Mathematics far the 21st Century. The format for 

* . ... id five for teachers. A nationally 

aker was supported by staff from the 
Manemaucsttoiicaiimixveiopme^ In addition to the workshops, 

teachers at ooe school were given extensive individual follow-up if they requested it There is little 
qiiestkmthM the group wim extensive folto What U surprising, 

however, is how much some of those who had no follow-up fiom project staff were able to 
change. Tlierxistimportam variable detemun^ 

iiidivio^ teacher motivation to im For those who wanted to do better, the workshops 
prov^ the catalyst to get them going It U probable that thore who <Hd not care dk^^ 
woikshops m the first place. Inotberwords, workshops cooibined wimexteiiiivefc41cw-upc*n 
assure change in almost any teacher. There are many Jeacbers, however, who can and do improve 
wim a minimum of support beyond their peers. Data to support these claims can be found in the 
project evaluation report (Appendix A). 
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Evaluation Report for 



Implementing the NCTM 
Standards for School Mathematics in the 21st Century 



Prepared by 
Sarah Cassell 

July 22, 1990 
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Summary 

Trwpurposes of the evaluation report are: 1) to n^tbeetT«ns of the project on the 
participating teachers, prmc^ 2) to repot the extent to which the 

rxojecttofrectrvttwereactt^ 

the project, *nd 4) to supply nxonsnfiviations for planning future project* with similar goals and 
mrtkmcei. Wi* 

for School Mathematics m the 21stCentury," was a success. The participants responded with 
t ifj^jy . ?ff7? z JO * *° cxcc ^ em presentations on pew teaching methods by national experts in 
yJwww j M y rrutthcrnatics education. During the project period, die participants worked actively to 
tapkm e at the methods in their classrooms and share their workshop experiences with their 
colleagues. They were pleased with the results of their efforts and are eager to continue the 

ItnpidTHrlMBtKHI process* 

Evaluation Focus 

As staled in the project proposal, this pcojectwu designed to improve the 
mtihemsiicsm the ekmentary school The intended impiovements were based on the 1989 NCTM 
Curricuhm and Evaluation Standards for School Mathematics. The proposal asserted that 
achieving such improvemer^ 

teachers. As a resuh of there changes, teachen would pm leu em 

conyrifartonal skills and more emphasis on teaching higher-order thinking processes such as 

problem solving, reasoning and number sense. The proposal stated, farther, that future 

iauroveujeaiaminaihem 

teachers to change. The project designers proposed to progress toward there joals by organizing 
and hosting an area iiiservice education program to 

The proposal's central focus-teacher attitudes and behaviors-generated the central project 
evaluation questions: Hu the projea effected changes fete 
participating teachers? If so, what are the changes and bow were t^ « brought about? 

Project Objectives 

Thirteen specific project objectives were stated in the proposal In the interests of brevity, 
they have been summarized here in seven objectives. The evaluation method was based on 
determining the extent to whkh there ooje^ves have been acajo^lished. Each objective was 
addressed in specific evaluation instruments and data sources. 

ObtecttV j far Paitiripatiny pjftcjnjjg 

For the participating principals, the objectives were: 1) to be able to explain the major 
teoo amt e ndan oat for change in elementary school mathematics aii presented in the NCTM 
Standards for School Mathematics, and 2) to help implement the Standards by supporting teachers 
in their attempts to adopt the changes suggested by the Standards. 

The achievement of these objectives was measured according to the following criteria: 

1. attendance at the principal's workshop, 

2. expressed positive attitudes toward the project goals, 

1. deowwraied knowledge of contemawi significance of the Ston^iiy, 

4. arouragement of teachers to attend workshops, and 

5. Demonstrated support of teacher efforts to change, e.g., providing money for new materials, 
scheduling additional preparation time and organizing building inservices. 
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Objectives far Ptttirinariny TWtwn: 

For the partitipating teachers, the objectives were: 1) to be able to explain the major 
l ec oniwwI a tiOM for change in elementary achool mathematics at presented in the NCTM 
Standards for School Mathematics and 2) to adopt teaching methods which a) develop their 
students' mathematical skills in reasoning, estimation, understanding, number .sense end mental 
(imputation, and b) utilize rnanipulatives to teach mathematical concepts 

The achievement of these objectives was measured according to the following criteria: 

1. attendance at the workshops, 

2. expressed positive attitudes toward the project goals, 

3. demonstrated knowledge of the content and significance of the Standards, 

4. demonstrated knowledge of the content presented m workshops attended, 

5. reported efforts to implement the workshop ideas and techniques, and 

6. exp re ss ed positive attitudes toward continuing the irnplementation of the workshop ideas and 
techniques. 

Objectives fnrFdncatnri and School Official* thmnyhrnt in***. 

For educators and school officials who admirusta and support educatkjnal improvement 
programs throughout Indiana, the objectives were that the project would 
I ) provide an inaervioe program model for projecti with similar goals and audienc es , 
2) report the effectiveness of using national expem as worlohop presenters and 3) report 
trie effectiveness of oiuttmd This project final report is intended as 

die vehicle to meet these three objectives. 

Evaluation Method 

An assurnption behind the tescher workshops rnodd of inservke is tru^ 
primary agents of change. Their attitudes and behaviors are critically inpertam to the success of 
the program. Principals are regarded as supporters of and facilitators for teachers during the 
change process. The methods and instruments of this evaluation were designed to analyzr; the 
project)? these terms. 

Given the limited resources for evaluation of die project, this evaluation was designed to 
include the widest possible cost-effective sampling of the project participants. The survey items 
were designed according to the project objective*. Evaluation criteria were referenced to the 
objectives, toterjpretations of data were based on categories, themes, relationships and trends 
which emerged from the data. Although frequency of response was an important factor in data 
analysis and is always reported, noteworthy minority views were also considered valuable and 
thus are also reported. 

The Evaluation fnsmiments 

The FftgNWmtahnp OiKKtinnnairry At the conclusion of each of the six workshops, 
participants received questionnaires which they were asked to complete before leaving the site (see 
Appendix B). The questtanaires provided opportunities for the partidpanum respond 
imrnwti a trly and anonymously to questions about the quality and content of the workshop they had 
just attended. The questionnaires also elicited information about the participants' current teaching 
methods, preferences, instructional resources, concerns, needs, feelings and intentions. 

The QaqBhcnmB WnrWhnp Sgka Questionnaire in April 1990, a week before the sixth 
and final woriuNop, the teachers who had signed up to attend the last workshop received in the 
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mail a comprehensive workshop secies questionnaire (see Appendix B). This questionnaire elicited 
itspooses on the quality, corttem art Specific 
queetiottwereaskritodetennmewted^ 

i iiatrem at ka teaching at a result of the workshops. Tbey were asked to identify the obstacles they 
hadcnwwilfredfaaaemj There were also questions about the 

fim tour of the t^teachOT* workshops. Responses here provided some foUow-up information 
on the lonfer-term effectiveness of the workshop!. 

ThecompreheiuivequesLoonaire 
higher response rate could be anticipated if teachm were uistnict^ 
widitbemiothefinal workshop. Most teachers turned in their completed 
at the last workshop, although a rew others mailed them in later, ^disadvantage of mailing out 
the qpeatioimaires before the last workshop was, of course 

couklnctbeinchidedtatteccen^ Evaluation data on that workshop is 

fanned tome post- workshop qoesnVwnsireai^thetelephooemterv^ 

Tt ft TffWtir r A few weeb after the laat workshop, telep^ 
conducted win the teactere who had attend 

B), The interview method was flexible in order to obtamcaodki feedback. Questions were asked 
about understanding, utilization, attitudes, instructional outcomes and p^ support 

The StrenfHn «nrf 1 imirtinn. ct the Fvihurinn Merhnri 

The evaJnatkm instoments provided a 
prc^ goals for the implemented^ 

Ires was a veryraponsive, candid group of participants. There are plenty of data on the quality 
aiwrontett of the workshops aid tte There is also a good deal of 

in m nm ikj n abo ut the utility of the i deas a n d ^taikniesprcscnted, the degree of local support for 
MMji e mmtail on, and the bamew to change. The evaluatta is limited mthe^ 
obtained by seif-reporv, there if no objective daaooinstructknal outcomes arid there to 
informed alxw the lons-ien^ The data can tell us a lot about the 

teachers' levels of awareness, interest, enthusiasm, activity, comfort, confMence and intentions. 
They cannot tell us much about the teachers' competence in carrying out the recommended 
changes. 



Evaluation Results: The Individual Workshops 
Workshop #1 

Implementing the NCTM Standards for School Mathematics for the 21st Century 
Presentation for Principals by Paul Trafton, September 13, 1989 

"This topic is timely and workshops like this must continue." 

"Interesting workshop that is desperately needed." 

The questionnaire responses of the participants at the workshop for principals were 
consistently positive about all aspects of the presentation. There were 19 principals present at 
the workshop. Eighteen filled out the post-workshop qitestionnaire-a 95% response rate. The 
average response to the six evaluation items on the five-point value scale was 4.75. All eighteen 
respo n de nt s thought the workshop topic was extremely important (5) and the overall quality of the 
session was quite high ,455). Their evaluations of the speaker's knowledge (4.95), preparation 
(4.85), interest and enthusiasm (4.75) were also very high. Most of the principals felt they would 
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implement some of the ideas presented during the session (4.4). 

All of the participants had heat J of the NCTM Sttnd^ prior to the workshop, but only 
mreehaJ actually read the 5ftt«iinii or heart a presentatkn about tbem. The other fifteen had 
only limited familiarity with the Standards and had, consequently, the most » gain from the 
workshop. 

The principals* comments on the questionnaire reflected concerns and goaU much 
of the inservice project itself. Although we do not know the extent to which their attitudes were 
affected by this workshop alone, it was cleariyevidenttnat,by the eai of the sessic^ these 
principals hid become convinced of the vali* of the approach to mathetnat^ 
promoted by the project "I consider math the area that heeds the most help. " "A workshop on 
every standard would be helpful M 

The principals believed mathematics inimK^muttn^awayftTOT^nldpwwiifnf" 
which focus on the textbook, drill and "busy-work," They favored H a more probkm-solving 
apptoach"~rekvam to precncal daily life 

thonght that the meant in hring ahnut thii rhing- xut** gnnH m«iHn'f , tfirftT mUTYfrff training 
and follow-up, and administrative support They emphasizedthat changing the attitudes of 
teachers and parents toward mathematics education was a prerequisite to c"*iigmg ma&eWics 
education at their schools. 

Several principals, stressing the value of workshops like this, requested there be more of 
them. One volunteered to host a workshop in Johmca County. Another suggested organizing a 
group discussion with other school cornxjulons to share ideas on t^ em The principals 
appreciated the workshop and, at least nworos, supported the project objective* "This was 
great! Td like to attend cure." "Keep up the good work." "Good luck with our cause." 

Workshop #2 

Promoting Estimation and Mental Arithmetic Skills 

by Larry Leutzinger, October 17, 1989 

The answer is not important, but the thinking involved is most important!" 



NEED TO DO THIS and I will!" 



This was one of the ss» most highly rated workshops in the series. Seventy-eight teachers, 
2 tutors, and one administrator were given questionnaires. Sixty-five were completed, yielding an 
80% response rate. The average score for the six items on the fWpoint value scale was 4.88. 
The participants thought that the topic was extremely important (4.97) and that the overall quality 
of the session was very high (4.9). Most participants predicted that they would utilize the concepts 
presented (457). They found the workshop very well organized (4.9) and the speaker's 
knowledge (4.99), interest and enthusiasm (4.96) top rate. There was much praise for the 
presenter, the only "criticism" being the wish that the workshop had been longer. 

Many teachers commented that the workshop's greatest value was that it taught 'hem 
practical teaching techniques for increasing their students' mental math and estimation skills. They 
felt they had learned specific, useful activirifs which they were "eager to try" in their 
classrooms. Many teachers said mat they planned to use the workshop activities every day. The 
teachers also remarked on how effectively they thought the activities would develop complex 
thinking skills. Several felt the workshop had provided them with links between the theory of 
these skills and its application to instruction. 
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Six months after this workshop wa* given, the participants were asked to complete the 
conmw hcn at vn oon a ii o nn n ^ TUsqoestk)anaire provided follow-up 

taformatk»oott%ofthetcach^ It u evident from 

their recfnuee* in April that they still rekenttaeJajtfc abtw what uw had lemed at the workshop 
m October. Mam/ teachere reported that they were us^ 

classes. Severel reported daily or several-tm^ They said that mental math adapted well 

to Jhe k tea chin g needs andhe^ them "n»ke the most of spare moments." "I use Aese ideas 
whenever we have a free minute." 

Some teachm repotted that the techniques "At first 

my students wert. way off fa thear estimations, but they are lenrakg to calculate more <sfflcfcnay." 
A coopte of leachere mentioned that the txh^ 

MenM math actrvto had "Very 
effective in indfcatinaj problem areas." 

Mental madi had also, apparentry, increased studtmmotiva^ Many 
enthnsiaatic teachers appreciated their students' new enthusiasm for mathematics. ^The children 
w ere f r ustra ted at first, but love it now." "The children love the mr«italmemquine*," "Students 
are much more confident to thek mem abilities." "They love id" 



The handouts e*J materials that the teachmrecerved at u» workshop were tatedve^ 




I this information was i55. On averaje, each participant n^nrted 
workshop ideas and techniques with three other teachers. 

Workshop #3 

How the Calculator "Figures" In Your Classroom 
by Earl Ockenga, November 13, 1989 

"No access to calculators!" 

7 was taught that calculators would prevent learning of math facts. How erroneous!" 

Of the 64 teachers at this workshop, 60 completed the post-workshop questionnaire, yielding 
a response rate of 9*%. Aithwigti the *yg thi« workshop W«* ^ fa 
topics to me participants, the workshop rvas very well-recervcd. On the post-workshop 
questkwiaire, the average respond 

4.71. The overall quality of the session (4.85) and the oraanmittVw of me workshop (4.S8) were 
rated high. A few participants mentioned seating and visibility difficulties at the workshop. 

The most positive response was to the presenter himself. He was given a unanimous highest- 
possibtorattoc for knowledge c/ content (S). This was the highest among all workshop presenters 
m the series. IBs rating for interest and enthntiatm (4.9) was also excellent The only reported 
problem with the presenter was that his presentatkm was too fast for some partidpanu^ The 
participants' lack of tamiluvhy with the took may have been a factor here. 

The participants thought that the session's topic was quite important (4.66), yet this 
evaluation was slightly below the workshop series average for this item (4.74). Correspondingly, 
the participants had relatively less expectation of uoUiz^g the work^ concepts. The average 
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response to the utilization item w 3.98 feAUw«k$hop(sdU quite high). wheiewAetvow 
response for '<h*s item m the other workshops was 4.22. 

Treo*»«aoasMttrer r ar K»^ 
catoUatorereareirtx*^ 

Sixty-yvea yewey of the teachers said they "ataott never" ute catailators. Another fifteen 
pemtnie mem "a few times a year." bUreasonabtetocotckideth^ 
dtowori^ Are they were 

have few opportunities to implement there htstructional strategies. 

. . 1 ! >>Mfl< faqqengy stared reasons, by for, for not oamt catailat o r s in instruction were mat 
cakukaorswareonavailabie £3.3%) or tinder supjtfed (383%). ArewieaclrensakJtheydkUt 
■^^f 1 ?????!^ 1 ^??^^ r^*»^ loaow wbmt 10 <lo witla ttaereaa."* Omen aaid that they hadn't 
reaiire* antttaaiswork^ The few who 

reoore^ftyerecatail^ 
sorving, and fun at reatont. 

Deapi*tt»obstack3toiin^^ 
tbeyhrtkavBedvatoaofelesro They iakl that they had heard a variety of 

ureMnmcatkresforcakal^ 
Theyabo thous**att^cakauaiOT 



Porty^teachen who had attended m^ 

aerireyeadoaaa^m April, yiekh^ 

workshop were rm as wric4e~^^ Although 



workshop. Moat trech OT reported that they hadnotyettmrfanyof mewcrimiopideaaor 
technkmreor Mm^oaJyaateattemptaiotbad. Moat of mere teacfaenesptehred that this 

wrebacaure i l a w e h Mi a m i were not available to them. A (ew others gave otfare reasons: 

inattfBciemttoe,noteo 

calculators. Arewreachensekfthttthekaca^ 

iiaeocM re uk thereto the* classes. Othm were "stffl waiting" for theia(£^^ Urini 
materials foiids from me voiect,ch^ 

re aU schools who had at least one teacher attend thire or nwre workshops. Now that calculators 
ate available in there schools, it it probabk thai more teacbcfswm ore tto) 

About a doren^eache w reported that they were ttstegmewakshopidereandtrehniquesand 
were seeing positive results. Their students were enjoying using thU"thinldngyieaminttooL" 
They especially love checking thek accuracy on confutation The kids 

loved theml" Great* teachreconrUenre and co^ 

"I have felt more confident that this use is OK." "I felt more comfortable using calculators. N 

A Lw teachers were still not convinced that calculators provided good inscucuonal 
opportunities. "The students enkjyworkmgvWth calculate^ 
what theyre doing." Although cikntlaton have oeen around for a ^ 
mam is still, apparently, "a new idea" for some teachers, imd there u some evidence of reri 
to the idea among a few teachers. 

As wouU be expected from there convnems, the sithough positive 

(3.8), was not at enthusiastic as was the response to the bar. Jouts at the other workshops (4.47 
average). Corresponding^, the rate at which t^ 
teachers (1.66 contacts per pertidpant) was tower than the average nueta 
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(151). Several teacher* however, report Tea 

iMriMftdo^teactf^ ^m^ak^m^^taAiudc. Two especially 
n rtewo n h y in sta n ces of sharing woe detcribed: "Sp mmrnu tAutfV^wtoltriteri 
how a works." "AUtm/citttasifmt caused o to 

Workshop #4 

Reacaiag Iaatractioaal Gnats: 
Using Learning Centers lor MathtanaHcs IaatrectJoa and Practice 
by Sue Petenoo, March 1, 1990 

"How easy it natty is to put a learning center together!" 

7 can make math interesting!" 

Itewutheaxmpopa^ Tbeparddp«tt gave the aesaioo and the 

"taratiapkeveryevalusik* 

_ . . ifoanafr Oftte91atw*iig 
mmfomtm. Taefayoraaceorthe topic, the orgaatadoaaiido^ofa^teaek^yd 
thakaowhdp, iatareat aaJeaaJwrfaaBtof tte speaker were ontaawlss 4,9 or higher, lathe 
teachers' waamcats, a* Ugh j^Soe P e<en o o i ece ry edwaaaBaaaaoa». "Shewasgrest. 
"f&W" Ttf^^l *^ 5?*" Tteawracttoaal JtiMtyoTAe wofk^xjpcciceptttTa. 
rsntdtte hlghcetofjhe series (4.60). The average response to this item for the other few teachers' 
wofubopt wts 4.06* 

Ttewcsfcahoptcafcwasnotnewtoth^ 
d^alreety need learning centered jfk^the 

?!™^ tt *i^ M ^* v ^ toam ^ «<nnwruari them daily, ftrnt ^emetics 

mscrectioa, 79% leaonedutfng leaning niiten at kast a few times a 

omamoodvand 16%, daily. There figures, combined wnatte 

n^theaacneacewacomrefimnTiarwitt^ 

"Reaffirmed my bdkrfm tammigcetuers," "Rdteratedvhatlthtofc" 

frnkhag on these positive initi al a ttitu d es , the workshop presented a great number and 
yafficfleenangctnatt a c Mto 

m then- own classrooms. The session had a bow to", "can do" message that the teachers .elished 
It stimulated then- endittsiasminott 

workshop concepts on their own. "How easy to do!" "Lots of easily made things." "How easily 
great toniiigcentm can be put togeth^ Tremendous quick ideas!" 

They also believed soongWmtbcisstro 
"To make basics come alive." "Use learning centers to enrich and maintain skills." "How 
important die fun pan of learning is!" 

In explaining why they didn't use learning centers more often, the teachers cited lack of 
sufficient peparafatm^ 

o ffj an fa n at o aa l or management difficulties. The workshop matkkmhg centers nr.'ch more 
fe natae fa tte teachers with these concerns. Ihey left the workshop feelhg eager to try whatthey 
thought were excellent ioleMatidconfkk^ "This was 

great It definitely sparked my interest I definitely want to try these ideas." "Just do hi" 

A month sad a Mf after this workshop, 63 of those who had anetrtscf it filled out the 
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comprehensive wockshop series questionnaiie-a 69% follow-up response rate. Many teachers 
reported that they had tried the workshop methods m their classrooms; everyone who had done so 
reported success. "INrc made many aiid the kids kwe them." The simple but effective ways to 
teach were very appropriate and easy to implement" N A great way to get to those children that 
have difficulty." 

With only one exception ("Not enthused about learning centers.") the teachers who had not 
tried the methods since attending the workshop gave lack erf tin* as the reason ajid said they still 
btended to inctode the workshop methods m ft could be that their schedules are so 

full that even "quick, easy" techniques take more preparation time than they have. 

The teachen rated this workshop's handouts 
other workshops were rated (average, 4.17). The handouts were used extensivdym sharing the 
workshop experience wim other teachers. The partitipams reported sharing game 
kieasaiid materials with at least 166 other teachers, yielding a contact rare of 2.6 teach« 
workshop panicipant-slightly higher than the 2.19 average for the other workshops. 



Workshop #5 

Active Mathematical Thinking: Keep Their Minds in Motion 
by Marcy Cook, March 20, 1990 

Think, think, think creativeness." 

"High interest, motivating actmaes-l'a use them!" 

Most of the pott-workshop questionnaires were M of very positive reactions to this 
workshop. Of the 92 teachers who attended, 76 filled out the questionnaire, yielding an 83% 
response rate. On the 5-point value scale, aUevaluatkw items recerved Wat ratings: 4.87 for topic 
importance, 4.77 for session quality, 4.8 for workshop organization 4.97 for speaker's 
knowledge, 4.83 for speaker's interest and enthusiasm and 4.46 for predicted utilization of the 
workshop concepts. The speaker received a lot of praise for the qiiahty of her presentation and 
the abundance of useful ideas she presented. A few teachers, however, felt that she had "talked 
down" to them. A few others thought that the mkropbot.; had been too loud A couple of 
teachers wished that the ideas presented by the speaker and in the boc4dets had been specifically 
related to the grade levels they taught. 

According to the teachen' comments, the most valuable lessons from the workshop were the 
specific techniques the teachers could use to keep their students mentally active with math. They 
appreciated the number and variety of enjoyable activities to try out in their classrooms. They also 
liked the fact that the methods would enable each student to be an active, involved participant in the 
lessons. "How to give everyone the opportunity to participate." "Emphasis on student 
involvement with mam." 

The apparent favorite among the many activities presented was the number tiles. "I like the 
tile ideal" "Use of tiles is really great for all-pupil response." They believed that mental math 
activities would increase the quantity and qtiattty erf their students' thuking. "Sources to use to get 
kids thinking." "Feeling comfortable with math by using what you know to solve problems." 
They expected the activities to be especiafy 

"Ways to get all children involved, responding, excited about mam." "Practical, stimulating 
ideas." 

There was a 79% follow-up response rate on these participants on the comprehensive 
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workshop series questionnaire. The teachers were asked to fill oct the questionnaire only a few 
weeks after they had attended this workshop. It is not possible, therefore, to draw conclusions 
here about the workshop's long-term effects. However, many teachers reported that they had 
begun using Marcy Cook's ideas and techma^iranediately after the workshops 
students were enjoying them "Immediately bought tiles to use with students in many activities- 
thc*e suggested as well as some of my own." "I use the math dies at least ooce a week. These are 
excellent* The kids adopted them instandyacd ask for themdaily." One teacher reported that 
her teaching had been significandy changed by her workshop experience: "This workshop 
chariged the orgamzatkxi of my classes." Many teschere commented on the fun and stimulation 
these techmq^ provided. There are no comments, however, on any instructional outcomes 
resulting from theff application. At this point, it was probably too early to expect noticeable results 

in math driHf cnmpc ttnu c 

The teachers rated the workshop hankwts ami materials high (4.3). There were copied and 
shared with colleagues. Several teachers reported that they had liked the workshop imterials so 
much triat they bought or ordered rnore of 6^ On average, 

each teacher shared workshop mfcrmatioo worn 18 odw teachers. Most of the sharing involved 
the handouts, booklets, tile activities, stumpers, the hundred's chart and 
other hands-on mental math activities. One teacher reported giving mental math presentations at 
two faculty meetings at her school. 



Workshop #6 

Integrating Language Arts and Mathematics Instruction: 
Building a Base for Problem Solving 

by Eh. Calvin Irons, April 12, 1990 

"Take everything from the environment and turn it into math-it is everywhere!'' 

"How to integrate math with language. " 

Although this workshop received moderately good ratings and brought several positive 
comments from the participants, it was not as enthusiastically received as the previous workshops 
had been. It may have suffered in the comparison. More than half of the teachers present had 
attended at least one of the other workshops and may have come to this one with extremely high 
expectations. Several teachen expressed disar^mmtm "Speaker was good, 

but did not rompare with earlier workshops." "Cal's workshop was frustrating. I had a hard time 
drawing usable items from it" Nevertheless, the workshop did receive some good ratings and 
reviews on the post-workshop questionnaire. Of the 76 teachers who attended, 53 completed the 
questwnnaire, yielding a 70% response rate. The participants rated tht importance of the session 
topic at 4.3 on the 5-point value scale, and the organization of the workshop was rated at 4.0. 
Although the speaker was given a very good rating for knowledge of content (4.6), the rating was 
the lowest for this item in the workshop series. The average for the other teachers' workshops 
was 4.98. The rating he received for interest and enthusiasm (3.67), while still positive, was 
considerably lower than the average for this item in the workshop series (4.9). On the overall 
quality of the session, this workshop was rated 3.0. The average for the other four teachers' 
workshops was 4.85. The questionnaire item that asked teachers to predict whether they would 
utilize the workshop concepts was rated 3.25. For the other workshops, the average was 4.4. 

Despite tins relatively lukewarm response, the teachers commented that they had 
learned valuable things at the workshop. Many teachers said they had learned the importance of 
verbalizing mam-combining math and language in instruction. A few mentioned the value of 
building lessons on the child's natural language. "Model the child's language-mathematical 
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language and their symbols." "Let the ciiildren write their own problems." Several teachers 
commented that they liked the books and stories that had been presented during the session. 

The teachers were quite specific in their suggestions for how the presentation could have 
been more effective. Several comrnCT ted thai the methods were 
gndet than for the tipper elementary grades. "Didn't apply to my leveL v *lie should have 
addressed upper grade activities as well." The speaker's presentation style was found ineffective 
by several teachers. They thwight be lectured too much and didn't get the A 
few teachers wanted rnc«vmphasis put on practk^applk^icm and less on theory. The video 
following the speaker's presentation was considered a ration of the lecture. The handouts were 
fomri iiu d t i miate. tDO. T was expectmgreaUy practical ideas and good handouts. Too much 
lecture, theory-handouts not very useful." "Video repeated *vhat he said." Utilizing *e methods 
reqtmrd obtaining the expensive books he wa* presenting. "He was usins specific books and we 
couldn't buy them. w 

Though they were in the minority, a few teachers praised the workshop. "He was 
knowledgeable and enthusiastic. He conveyed his ideas with many visuals.* "Excellent seminar." 
Primary grade teachers, apparently, enjoyed it the most "Was very good for lower grades." 

Evaluation Results: The Comprehensive Questionnaire 

"I got fired up!" 

7 am seeing a strengthening of my math program.'' 

(Although the comprehensive questionnaire included items on the individual workshops, 
these data ate not discussed in this section of the rem because they arc covered m 
evaluation of the individual workshops.) Of die 130 teachers who had the opportunity to fill out 
the comprehensive questionnaire, 80 teachers submitted completed forms-a 61% response rate. 
To the question of whether attending the workshops had been professional bere 
responded affirmatively, 7% responded ambiguously and 4% did not respond. In explaining their 
responses, the teachers cornmented that they had liked the innovativeness of the ideas presented m 
the workshops and that the presentations had brought thm up to dat^ 
inath education. "Fresh ideas to explore." "Helped me to see new goals for mt+. n They 
provided numerous ways for me to update my mam curriculum." Many teachers said that the 
series had been motivating, inspiring, enthusing and revitalizing-for them and for their students. 
"My enthusiasm for math has increased and, therefore, so has my students'." "It's great to learn 
the new and have the old revitalized." "I felt inspired to try new things." They especially 
appreciated the hands-on practicality of the instructional techniques they learned at the sessions and 
had found the techniques easy to use immediately and valuable additions to their instructional 
repertoires. "Practical, reasonable, relevant, useful information and activities." "Easy to apply to 
niy classroom." They remarked on the high quality of the speakers and the variety and abundance 
of ideas and techniques they presented. "I was glad to have the opportunity to hear top people in 
the mam field. It helped me understand how to prepare my students for the future." 

The questionnaire asked the teachers whether they saw a difference between the approach to 
math teaching presented in the series and that which they were accustomed to using. Several 
teachm responded that there was no difference or that the approaches were similar, but that the 
workshops had given them more ideas and materials to use with die approach and had supported 
them in their decision to teach this way. "I am accustomed to using manipulatives and this gave me 
more ideas to use." "No difference, but I incorporated more into my classroom." (Nearly half of 
the respondents had attended at least one of the workshops in the 1988-89 series. For them, the 
approach presented this year would probably not have seemed new.) Ma»>y teachers mentioned 
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Aatthe series approach to teaching was much mote -hands-on" than what they were accustomed 
to. O th er diffe reucet died were a greater diversity of iiutructk»al strategies, a greater ent-^ 
higher-ordwthtaldng processes 
fun wbd math. Many teachen inentiooed the emphasis on n^ 

Tne teachen repa^ that they ha^ 
wakshops. "I have a different outlook to math." "Moving away from t^mp^n t0 

pra^gapfticatkm." Tney said they were using manipulative 

more than they had before. Many teachers said they were using mental niam techniques now -and 
using them every day. They itfwrted that piooienMol^ 
common in their classes and that M classes had much more variety, eiiergy.acm^ 
M Bitirecla»moreinvob/ed. M Several teachen commented that they felt a new enthusiasm and 
confidetic* in their teaching. Tm more open and more comfortable getting away fiom the 
Textbook." Tve been energized-HOPE IT SHOWS!" 

The teachen were asked to rate (on a 5-^ 
m showing them how to teach their studenttsomeofthemajmmatooatk^ 
competnc k i promoted in the Standards. The average rcsponre to an six c q ege teocin listed was 
4.23. The average responsei to each competency were: a) using mathematical problem solving, 
4.20, b) c nwHwiiteatm g mathematically, 4.16, c) reasoning mathematically, 4.21, 
d) recognizing connections between mathematical ideas, 4.09, e) valuing mathematics, 4.23 and f) 
developing confidence in mathematics, 4.41. 

The questionnaire included a list which the teachen were to use, or add to, m indicate the 
obstacles they had encountered in their attempts to apply the woiksnop methods m 
classrooms. The list comprised some of the most common banim to me adoption of eo^ucational 
innovations by teachers. Of the eight items on the list two of them-insufficient tins* and 
inadequate fadHtimcrinater^ None of the teachers 

found the methods incompatibkwim his or her teaching st^ 

Ten teachers thought they rcedednxiretraiiringtothemedxxi*. Eight teachen thought mey hadn't 
had enough follow-up support Two teachers indicated that the method disrupted aassroom 
discipline. And one teacher was not convinced that the methods work. 

The final item on the questionnaire was to determine how many of this year's workshop 
participants had also paiticip^uedtt last year's series. Forty-three percent of the teachers 
indicated they had attended at least one of the workshops last year, 36%-at least two, 29%--* 
least three, 25%-at least four, and 17%-at least five. Eleven percent had attended all six. Fifty- 
seven percent of this year's participants were newcomers to the project 

Evaluation Results: The Telephone Interviews 

7 really believe it's changed the way I do math and the way my kids do math." 

"Overjoyed that I got to go to tiem." 

To supplement data collected from the written questionnaires, twenty-nine of the 30 
participants who had attended all five of the teachers' workshops were interviewed by telephone. 
A copy of the interview instrument can be found in Appendix B. 

The first question of the telephone interview dealt with major themes of the workshop series. 
Twenty-eight respondents said they had seen a consistent najorthen^ The 
themes they identified were: iniproving mathematics teaching, teaching with hands-on 
minipularives, mental math, teaching the higher-order thinking processes, and making math 
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classes exciting, involving, active and fun. 

Twenty-eight of the teachers said they were using some of the workshop ideas and 
techniqaet in their clasaes. The most cc«mionlymentioiie<i of these were mra 
lesnnngce«ers,sumfuii,calculatona^ Many reported frequent use of the 

techniques. Several said they used mental math every day. Most reported using some of the 
techniques at least two or three times a week. 

Half of the respondents said the ideiisaj^ 
their teaching. Moat of the others said that integration would soon occur. Several of the teachers 
who reported hitegratkmsakl they were 
as well-language arts, science and social studies. 

Twenty of the teachers said that they had adapted tnenxthods to & their individual 
teaching needs. Most cf the others said that adapta^hadn^ been necessary-^ the methods 
could be applied directl y k their c lassrooms. Several of the teachers said they hadtoadaptthe 
rncthodi for grade-level appropriateness. 

Twenty-seven of the teachers said that the workshop methods bad positive effects on 
their students' learning. One teacher was uncertain about the effect A change mat most of the 
tewhen saw was their students' iiiyroved^tude toward math. They reported thai their students 
woe more excited, more independent, n we involved, nnre confident more attentive and more 
interested in math now. A few teachers also reported that their studetw' mam sldlU had improved 
•They are better thinkers. They reason better." They're better at biainstoiming." It helped them 
with their problem solving" "Mental math tes helped them with their skills." 

When asked about what workshop information and experiences they had shared, the teachers 
responded that they had shared a lot Several oftheteachers told aiwtt school inserviccs they had 
given on workshop topics. Others said they had shared workshop information m the lu^ 

faculty meetings and with school corporations. One teacher said she was "working to give a 
PIVOT all-school workshop next year * Another said she had shared some ideas with parents for 
summer mam actrvities at home. The teachers had shared handouts and inaterials from the 
workshop, as well as specific favorite methods, notably mental math, learning centers, tiles, games 
and calculator activities. Only one teacher said that her principal had been unaware of the 
workshop series. A few teachers commented that their principals had shown special interest in the 
series. 

All of the teachers said that they needed something in terms of materials, facility,*, time or 
sjpportin order to better implement the workshop methods. In terms of materials and facilities, 
the teachers mentioned calculators, mantpulatives, overhead projectors and Matey Cook's books. 
Nearly everyone said they needed more time-- time to prepare die lessons and make the materials 
the new teaching methods require. In terms of support, several teachers said that they wanted 
workshops like these to continue and that they needed the stimulation the workshops provided to 
"keep on with this." "The workshops were very, very profitable. Much more valuable than taking 
more courses." 'The workshops were wonderful!" "The workshops were terrific!" 



Conclusions and Recommendations 

Nearly all of the participants in this workshop series responded very positively to the 
experience. They found the workshops socially enjoyable, mentally sdniulating and professionally 
rewarding, enriching andchallenging. The evaluation data leave no doubt tluu, with the possible 
exception of the last session, this series was an definite success. The project achieved what it set 
out to do~and more. One suspects that it stimulated even more enthusiasm and interest among the 
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. . . J had anticipated. The major evaluation conclusions and 

reconrmrnriarions are discussed below. 

1. The participating teachers and principals supported the Standards-bued approach to 
mathematics education espoused in uSe series. Their responses on evaluation instruments 
were congruent with the &Mfar«frprincipk*ari They saw 

this as the "approach for the future, the direction to go in." They believed the approach was 
philosophically and educationally sound 

2 * T* fcyh" v«y enthusiastic ri>out the approach, the ideas and techniques presented in 
the series. The workshops exdtedajvimspired them Daa from the comprehensive 
questio nn aire indicate the effects were sustained for weeks and months after a session and 
reinforced by attending another workshop. 

3. During the p ro j ec t p eriod, student attitudes toward math improved as a result of their teachers' 
attendkg the workshops. With the new ideas and techniques-and with their teachers' new 
enthusiasm-student interest and pleasure in math lessons increased. 

4. The teachers applied the new ideas and technk^m their cwnclassroonvaoonsftsr 
attending the workshops and contmued to use them f^ Some of the methods were 
used more than others-mental math, tiles and learning centers, in particular. 

5. The most valuable feature of each workshop, in the teachers' view, was its presentation of 
practk^ applications for me dassroom. The teachers woe not very interested in theoretical 
discussions. They wanted many hands -on examples and demonstrations of how to use the 
techniques in their classrooms. They were especMy fond of "quick and easy" applications. 
Most of the teachers found the workshops particularly worthwhile in this respect 

6 In reporting the effectiveness of the methods, the teachers emphasized how much fan the 
methods are. Their comments made no distinctions between the pleasure of t^ 
their instructional efficacy. And they made few obtervations about student improvements in 
math skills. Almost all of their remarks about students had to do with affective changes. 

7. It is unclear whether the workshops included information on how teachers might monitor the 
instructions! efficacy of the methods presented. Based on participant comments, if such 
information w»i provided, the teachers dd r*>t retam itor choor; touse it. Whether produced 
and presented by the project staff or the workshop presenters, a projea of trdssewt should 
include guidelines for teachers on how to systematically and objectively evaluate the utilization 
and effectiveness of the methods presented One approach would be to ask each presenter to 
address the issue during his or her session. Another approach would be for the project staff to 
develop an evaluation system for this purpose. Such a system might, for instance, be 
presented in a few handouts for the teachers to use on their own. Or a more elaborate system 
might be designed, with observations, assessments and reports involving teams of teachers 
and/or project staff. 

8. Although "underserved" and special groups were not specifically targeted in this project, they 
were represented among the participants. When they-private school teachers, At-Risk tutors 
and special education teachers-identified themselves on the evaluation instruments, their 
responses were examined closely for distinguishing observations, reactions and reports. 
Their responses were very similar to those of the larger group and corroborate the general 
findings. 

9. Most of the teaching methods presented needed little or no adaptation. When necessary, the 
teachers were able to adapt and integrate the workshop methods to suit their needs and the 
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needs of their students. This indicates that the methods were very appropriate for this group 
of teachers and that they were presented in such a way u» make tneteachm comfortable 
with them quickly. 

10. The workshop participants shared a great deal about the* workshop exp<^ 
who had not attended. Most of the sharing wu informal tor exan^le, lunchroom 
cooversattoM arid team- teaching, bt< a re^ 

such as tn^meetiiigs arid buikh^ This supports the idea that somesigdficant 

ediicationaliruyyvatk»s~ 

the taeasive interventions of ext^ Throughout the year, the 

participants were tuiKtkjru^ure^ 

11. Atw the enthusiastic pwfcfr«>«, *** twnt effective M *— »»— 'Uyimi Cement a tio n mols in the 
projett were the handouts and materiaU that were They 
made it easy to copy, share, talk about and use the workshop ideas. 

12. Much of what the inaplementation effort requir es, priacipah ca n deh v er. In order to put the 
workshop ideas and techniques into practice, teachenrteed time, maseriaha^ 
P riiKi paJs ah oold be etrou ra ged to support 

moreprepMiontfaiie,M They should also be 

cr»oorajedtefitidfurMtt»pttrchare 

methods: calculators, overhead projectors and manipttladves, for example. 

13. The rdamn^ organization and operatk«of thewortahopserWwereoutstaw^ The 
gerieral theme of the workshops w Five out of six of the speakers 
were excelle nt pres e nt ers and their messages mm nwttvating, faMMwufaig, bnport ant tmd 
practkaL Sirce attendance at an the wcrtoho^ 

effective. The handouts and materials were excellent The fact that the workshops were 
scheduled over the whole school year was good in that tMs gave the teadim achate to try 
out the new ideu tor several weeks before com 

revitaUzation and more new ideas. Thus, teacter interest, enthusiasm and involvement was 
sustained throughout the year. Except tor a few minor faults-a rnicraphone that was too 
loud, a few visibility problems and too tew breaka-the workshop cmoronments were 
comfortable and conducive to workshop-style learning. 
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Appendix B: Evaluation Instruments 

Individual Workshop Questionnaires 
Comprehensive Questionnaire 
Telephone Interview Questions 
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Implementing the NCTM Standards for School Mathematics 
Presentation for Principals by Paul Trafton, September 13, 1989 
Please respond to the following. Place evaluations in the box by the door when you leave. 

Please indicate your position: Principal Teacher Other 

1. The topic covered in the session was: 

1 2 3 4 5 

(not important) (important) 

1 The overall quality of this session was: 

1 2 3 4 5 

Oow) (high) 

3. I feel I will implement some of the ideas presented during the session. 

1 2 3 4 5 

(not at all) (fully) 

4. The speaker's knowledge 'if the session content was: 

1 2 3 4 5 

(low) (high) 

5. The speaker wo well prepared 

1 2 3 4 5 

(disagree) (agree) 

6. The speaker was interesting and enthusiastic. 

1 2 3 4 5 

(disagree) (agree) 

7. How familiar were you before today with the NCTM Standards for School 
Mathematics! 

1 2 3 4 5 

had never heard of S. had read the S. or 

heard of the S. but not heard a presentation 

familiar w/ about them 

content 

Put answers to questions 8 , 9, & 10 on the back side of this sheet 

8. What are the greatest concerns or problems related to mathematics education that 
you have in your school? 

9 The IU Mathematics Education Development Center presented Dr. Trafton's 

presentation as part of a scries of work«hops for local elementary school teachers 
on implementing the Standard*. Do you have suggestions for workshop topics or 
format? We'd also appreciate any iieas for other ways that the Center could help 
you and your teachers with mathematics education. 

10. Any other comments. 
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Standard* for School Mathematics 
intfaatlatCanhny 
Evaluation Form 
Promoting Brttiaation and Mantd VtHrrrttr smh« 
Larry Leutzinger, October 17, 1989 

Please indica te: Teacher (Grade: ) Principal 

How many, if any, of our 6 workshops did you attend last year? 

1 The topic covered in today's ser ion was: 

1 2 3 4 5 

(not important) (important) 

2. The overall quality of this session was: 

1 2 3 4 5 

flow) (high) 

3. I feel I will utilize the concepts presented during the session. 

1 2 3 4 5 

(not at all) (fully) 

4. The speaker's knowledge of the session content was: 

1 2 3 4 5 

(low) (high) 

5. The workshop was well organized. 

1 2 3 4 5 

(disagree) (agree) 

& The speaker was interesting and enthusiastic. 

1 2 3 4 5 

(disagree) (agree) 

7. The most valuable thingCs) I learned from the workshop: 

8. The session (or instructor) could be more effective if: 

9. If we apply for funding for another series of workshops for next year, what 
math-related topics would you like to see addressed? 

9. Use back side for any comments or recommendations for future workshops. 
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Implementing the NC1M Standard* for School Mathematics 
How the Calculator TlgtuW in Tour Claanoom 
Earl Ockenga, November 13, 1989 

Please indicate: Teacher (Grade: ) Principal _ 

How many, if any, of our 6 workshops did you attend lait year? 

Did you attend our workshop on estimation on October 17th this year? 

1 The topic covered in today's session was: 

1 2 3 4 5 

(not important) (important) 

2. The overall quality of this session was: 

1 2 3 4 5 

(low) (high) 

3. I feel I will utilize the concepts presented during the session 

1 2 3 4 5 

(not at all) (fully) 

4. The speaker's knowledge of the session content was: 
1 2 3 4 5 
(low) (high) 

5. The workshop was well organized. 

1 2 3 4 5 

(disagree) (agree) 

& The speaker was interesting and enthusiastic 

1 2 3 4 J 

(disagree) (agree) 

7. About h ' v often do your students use calculators in your math work? 
daily several times a month a few fines a ysar almost never 

8. Why do you have students use calculators this frequently (or infrequently)? 

9 How available are calculators for your students? (Do you hav& your own 
class set? Does the school have a class set that you can borrow? Do your 
students provide their own calculators?) 

10. The most valuable thingCs) I learned from the workshop today was 

11. The session (or instructor) could be more effective if 

12. If we organized another series of workshops for next year, what math- 
related topics would you like to see addressed? 

ERXC 13 k*"* 8i( * e *° f any cominent8 or recommendations for future workshops. 

0*7 



Implementing the Standards 

Implementing the NCIM Standards for School Mathematics 



far Mathe m sttcs Instn ytf nr i a n d Practice 
Sua Peterson, March 1, 1990 

Please indicate: Teacher (Grade: ) Principal _ 

How many, if any, of our 6 workshops did you attend last year? 

How many, if any, of our previous 2 workshops did you attend this year? 

1 The topic covered in today's session was: 

1 2 3 4 5 

(not important) (important) 

2. The overall quality of this session was: 

1 2 3 4 5 

(low) (high) 

3. I feel I will utilize the concepts presented during the session. 
1 2 3 4 5 

(not at all) (fully) 

4. The speaker's knowledge of the session content was: 
1 2 3 4 6 
flow) (high) 

5. The workshop was well organized. 

1 2 3 4 5 

(disagree) (agree) 

& The speaker was interesting and enthusiastic. 

1 2 3 4 5 

(disagree) (agree) 

7. About how often do your students use learning centers (for any subject)? 
drily several times a month a few times a year almost never 

8. About how often do your students use learning centers for irath wnrk? 
daily several times a month a few times a year almost never 

9. Why do you have students use learning centers this frequently (or 
infrequently)? 

10. The most valuable thing(s) I learned from the workshop today was 

11. The session (or instructor) cedd be more effective i r 

12. If we organized another series of teacher workshops, what math-related 
topics would you like to see addressed? 



IS. Use back side for any additional comments or recommendations. 
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Implementing the NC7M Standards fat School Mathematics 

Active Mathematical Hunting 

MarcyCook, March 20, 1990 

Please indicate: Teacher (Grade: ) Principal 

Othe- (pleaae indicate) 

How many, if any, of our 6 workshop* did you attend last year? 

How many, if any, of our previous 3 workshops did you attend this year? 



L The topic covered in today's session was: 

1 2 S 4 5 

(not important) (important) 

2. The overall quality of this session was: 

1 2 3 4 5 

(low) (high) 

3. I feel I will utilize the concepts presented during the session 
1 2 3 4 5 

(not at all) (fully) 

4. The speakers knowledge of the session content was: 
1 2 3 4 5 
(low) (high) 

5. The workshop was well organized. 

1 2 3 4 5 

(disagree) (agree) 

& The speaker was interesting and enthusiastic. 

1 2 3 4 5 

(disagree) (agree) 



7. The most valuable thingfc) I learned from the workshop today was 



8. The session (or instructor) could be more effective if 



9. If we organized another series of teacher workshops, what math-related 
topics would you like to see addressed? 



10. Any additional comments or reco mm endations. 
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I mplementing the NCIM Standartb for School Mathematics 
Integrating i«ngna#» Arte and Mathonaatfc* Instruction: 
BuildhigaBsaafcr Problem Solving 
Dr. Calvin Irons 
April 12, 1990 

Phase indicator Teacher (Grado: ) Principal 

Other (please indxsate) 

How many, if any, of our 6 workshops did you attend last year? 

How many, if any, of our previous 4 workshops did you attend this year? 

L The topic covered in today's session was: 

1 2 3 4 5 

2. The overall quality of this session was: 

1 2 3 4 5 

3. I feel I will utilize the concepts presented during the session. 
1 2 3 4 5 

4. The speaker's knowledge of the session content was: 
1 2 3 4 5 

5. The workshop was well organized. 

1 2 3 4 5 

& The speaker was interesting and enthusiastic 

1 2 3 4 5 

7. The most valuable things) I learned from the workshop today was 



8. The session (or instructor) could be more effective if 



9. If we organized another series of teacher workshops, what math-related 
topics would you like to see addressed? 



10. Any additional comments or recommendations. 



ERIC 
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Implementing the Standards 

Comprehensive Questionnaire 

Implementing the NCTM £tjndjrdi for School Mathematics 

for the 21 tt Century 
Workshop Series Questionnaire 

Please indteate your position: Teacher (Grade ) Principal 

1. Was coming to these workshops professionally beneficial to you? Please explain. 



2. What was Different about the approach to math teaching presented in.this workshop series 
from the approach you are accustomed to using? 



3. What changes have you made in your teaching because of the workshops you attended? 



4. How effective were the workshops in showing you how to teach your sjujtepja K7 



a) 


use mathematical problem-solving? 








1 2 3 


4 


5 


b) 


(ineffective) 




(vary affective) 


communicate mathematically? 








1 2 3 


4 


5 


c) 


reason mathematjcaly? 








1 2 3 


4 


5 


d) 


recognize connections among mathematical ideas? 




1 2 3 


4 


5 


e) 


value mathematics? 








1 2 3 


4 


5 


0 


develop confidence in mathematics? 








1 2 3 


4 


5 



5. Check each workshop you attended. Then, in the space provided, briefly summarize the 
ideas and/or techniques from the workshops that you have used in your classes. How 
effective were these ideas and techniques in practice? What successes or difficulties did 
you have in applying them in ihe classroom? 

Promoting Estimation and Mental Arithmetic Skills (Larry Leutzinger) 

a) Arswer to questions in 5. above. 



b) How useful were the handouts and materials you received at this workshop? 

1 2 3 4 5 

(notUMful) (very useful) 

c) With how many teachers have you shared something from this workshop experience? 

Please circle: 1-3 4-6 7-9 10* 
Describe what you shared with them: 
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Implementing the Standards 

How the Calculator "Figures" in Your Classroom (Earl Ockenga) 

a) Answer to questions in 5. above. 

b) How useful were the handouts and materials you received at this workshop? 

1 2 3 4 5 

(not useful) ( VW y ueeful) 

c) With how many teachers have you shared something from this workshop experience' 

PlMMCircto 1-3 4-6 7-9 10 + 
Describe what you shared with them: 

— Using Learning Centers for Math instruction and Practice (Sue Peterson) 
a) Answer to questions in 5. above. 



b) How useful were the handouts and materials you received at this workshop? 

1 2 3 4 5 

(not ueeful) (v«ry useful) 

c) With how many teachers have you shared something from this workshop experience? 

Please drdo: 1-3 4-6 7-9 10 + 
Describe what you shared with them: 



. Active ItothsmetJcaJ Thinking: Keep Their Minds in Motion (Marcy Cook) 
a) Answer to questions in 5. above. 



b) How usefui were the handouts and materials you recelvad at this workshop? 

1 2 3 4 5 

(notu*tful) (very useful) 

c) With how many teachers have you shared something from this workshop experience? 

Pleesecircle: 1-3 4-6 7-9 10 + 
Describe what you shared with them: 



Listed below are some possfcie obstacle; <o your applying the workshop methods in your 
classes? Please check the appropriate statements and, d necessary, add to the list. 

The methods are incompatible with my teaching style. 

The methods are incompatible «/ith my school's educational objectives. 

The methods dterupt classroom discipline. 

I don't have the necessary facilities and/or materials to use the methods. 

■ donl have enough time to develop applications for the methods. 

I haven't had enough training in how to use the methods. 

I havenl had enough foRow-up support. 

I'm not convinced the methods work. 

(Others) 



Please explain: 

Circle the number of workshops you attended JajLjtttc (1388-89): 1 2 3 4 5 6 

Thank you for your participation. 
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Telephone Interview Questions 

Ttochtfs Htm Grade Level 

Toochar'o School 

litfsrvlewTime interview Oat* 

Introduction: HeNo. My name to . I am calling from the Mathematics Education 

Development Center at Indana University in Bloominoton. i understand you attended aN five ef 
ths workshops we hosted this ps* school year We're 
currently putting together our final report on those workshops to the Dep^ 
We want to include information from interviews with teachers In the report and would Ice to 
ask you a few questions about your wortshop experiences. This should take about 10 minutes. 
I? this a good time to tatt? (Assuming teacher eg^ee, continue. Otherwise, try to 
set up another time to call back.) 

Interview Question*: 

1. Did you see a major theme throughout the workshop series? 

2. Is your principal aware of the workshop series? 

3. Have you used the ideas and techniques from the workshops in your classes? 
Which ones? How often have you used them? Did they work? Why/why not? 
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iff anewer to question #3 it affirmative, ask questions #4 through #6. 
If anewer fe negative* go toqueetloneT) 

Hav» these ideas and tectmitymbe^ 

Have you adapted these ideas and techniques in any way to better ft your tetchtogrteeds? 



What affect have thaae ideas and techniques had on your students' learning? 



What fa i the workshops have you shsr id with other teachers who did not attend the 
workshops? ( dees, techniques, materials, handoufc, experiences?) 



What do you need in terms of materials, facilities, time or support to better use the 
woiksr. i ideas and techniques in your classes? 
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Implementing the Standards 



To the Interviewer: The workshop titles, dates and speakers are listed below. It may be helpful 
to refer to this list during the interviews. 

Promoting Estimation and Mental Arithmetic Skills (Oct 17, 1989) 
by Larry Leutzinger 

How the Calculator "Figures" in Your Classroom (Nov. 13, 1989) 
byEarlOckenga 

Using Learning Centers for Math Int traction and Practice (March 1 . 1990) 
by Sue Peterson 

Acttve Mathematical Thinking: Keep Their Minde in Motion (March 20, 1990) 
byMarcy Cook 

Integrating Language Arte and Mathematics Instruction: Building a Base for 
Problem Solving (April 12, 1990) 
by Dr. Calvin Irons 
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Implementing the Standards 



Appendix C: Recruiting Brochure 
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Implementing the Standards 

Implementing the NCTM Standards for 
School Mathematics in the 21st Century 




A Series oflnservice Workshops for 
Elementary School Teachers 
in the Monroe County Area 



Using federal Titia U funds, tfaa In- 
diana Hlghar Education Commission 
has fundod a ssriss at six incsrvico 
workshops focusing on ksy issuss in 
ths ttaching of mathamatca it tha 
olamsntary school lovol Ths first 
workshop is far principals, and ths 
fivo sobssqaant 
workshops aro for 
tsaehars from their 
schools. 

workshop for 
elementary princi- 
pals will provide an 
overview of the Stan- 
dards for School 
Mathematics recent- 
ly released by the 
National Coundl of 
Teachers of Mathe- 
matics. Tha spaakar 
will ba Dr. Paul 
Trafton, a forroar IU 
profaaaor who served 
as chair of the K-4 
working group that 
drafted the NCTM 
Standards. 

five subsequent teacher work- 
shops will be held in the afternoon 
throughout the school year, and each 
will feature a nationally known 
speaker who will inform teachers 
about promising and innovative prac- 
tices related to the new NCTM Stan- 
dards. Speakers will provide the ex- 



Monroe 
County 




amploe, materials, and hands-on ex- 
perience neceeeaiy to allow these 
innovations to be put into immedi- 
ate classroom use. 

Each elementary school in the 
Monroe County Com- 
munity School Cor- 
poration is invited to 
send throe teachers. 
Additional spa ee e 
have been reesrved 
for private school 
personnel and for a 
limited number of 
teachers from 
schools outside of 
Monroe County. The 
workshop* have been 
organised with th* 
exp e cta t ion that 
teachers will attend 
all five teacher work- 
shop*. MCCSC 
teachers who attend 
the October 17th 
workshop will re- 
ceive 2 hours of fall 
PIVOT credit, and they will receive 
2 hours of spring PIVOT credit for 
attending each of the spring work- 
shops. 

The workshops are organized by 
the Mathematics Education Devel- 
opment Center at Indiana Universi- 
ty. For more information, call Dia- 
na Kroll, director of the workshop 
series, at (812) 855-0860. 
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Proposed Topics and Speakers 



W*dn**day, Stptambar 18, 1989 Nowtmbtr, 1989 



Omritw of the NCTM Stan- 
dards 

1:30-3:30 pm at Terry's, Westbury 
Village (intersection of St Rd*. 37 
4 46). Paul Trafton, chair of tht 
working grom> that drafUd tht K-4 
section of tht recently released 
NCTM Standard* will provide an 
overview of tht Standard* for ele- 
mentary school principal*. A facul- 
ty member at National College of 
Education in Illinois, Dr. Trafton 
ha* spoken throughout tht nation 
durinff tht two yaan to bring infor- 
mation about tht Standard* to tht 
educational community. 



OetaUr 17,198% 
WorkaOM 

KaHwriom * Mental Arithme- 
tic 3:464:45 pm at Tatty's, Wtst- 
bury Village. Larry Leutsinger, of 
tht Uiuversity of Northern Iowa 
will present a workshop on promot- 
ing estimation and mental arithme- 
tic skflU. HoU proridt oxamplot of 
quick dafly mental math activities 
for every grade level, as well as dit- 
cussing the importance of devlop- 
ing estimation skills in children of 
our calculator i 



How the Calculator "Figures" in 
Your Class 

4:004:00 pm at Terry's, Weetbury 
Village. Bring a Calculator" 
Earl Ockenga, 1989 Iowa T .char of 
the Year, will i.wide hands-on 
work with calculators for teachers 
K-6. Dr. Ockenga brings first- h and 
experience in tht classroom as well 
as innovative ideas. He teaches at 
the Price Laboratory School in Ce- 
dar Falls, Iowa, and has long been 
active as an author of elementary 
school mathematics ™*»fifi1t 



MARCH 1^ 1990 

Using Learning Centers for 
M a them a t ic s Instruction and 
Practice 4:00-6:00 pm at Terry's 
Weetbury Village. Sue Peterson of 
tht Gilbert, Arisona, Public School 
System will present ideas for math- 
ematics learning centers to help 
promote conceptualisation and rein- 
force and enrich textbook programs 
through more interesting and active 
mathematics activities 



March 90, 1990 
Workshop for Teeohore 
Active Mathematical Thinking: 
Keep Their Minds in Motion 
£00*00 pm at Terry's Wtstbury 
Village. Marcy Cook from Balboa 
Island, California, will present a 
workshop for using innovative 
mathematics curriculum materials 
for elementary children. 



April 12, 1990 

Workshop fort 

Integrating Language Arts and 
MathemaHce Instruction: 
Building a Base for Problem 
Solving 4:00-6:00 pm at Terry's 
Weetbury Village. Calvin Irons 
from Brisbane, Australia, is an ac- 
tive textbook author and developer 
of curriculum materisls and has 
co ns id era ble experience working 
with elementary-sged children. Fe 
will be speaking on the impact of 
language arts on the process of 
problem solving. 



Who To Contact 



MCCSC teachers who are interested in participating should contact their principals. 



Personnel from private schools and from schools outside of MCCSC may apply by contact- 
ing Diana Kroll by phone (855-0860) or by mail (Indiana University, Education 309, 
Bloomirgton, IN 47405). 



Any individuals wishing additional information may contact Diana Kroll at 855-0860. 
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Appendix D: List of Schools Invited to Participate 



This specific information is not included in 
this version of the project report Those who 
have legitimate need to know exactly which 
schools were invited to participate may 

contact the project director. 
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Appendix E: Lists of Participant* 

List of Participants at Principals' Workshop 
List of Participants at Teachers' Workshops (by School Corporation) 
List of Participants at Teachers' Workshops (by Number of Workshcps Attended) 



This specific information is not included in 
this versicu of the project report. Those who 
have legitimate need to know exactly which 
individuals and schools participated may 
contact the project director. 
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